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may arise from various causes. They may be produced
by the fact that the steel, at the point. where the soft
spot occurs, has not been properly carburised, though
this is one of the least common reasons. They may
also be produced because the part in question has
not been properly hardened or quenched, which is a
very much more usual cause. Insufficient hardening
may arise from various causes. The first is the un-
even heating of the part. If the case-hardened part
has not been heated as high as the correct tempera-
ture for hardening, many soft spots are bound to be
discovered in it after the quenching has been carried
out. If the heating has been uneven, the hardening will
probably be satisfactory at one point, but insufficient at
another. A second reason for the insufficient hardening
is that the part may not be properly quenched, in conse-
quence of the fact that it has not been fully exposed to
the cooling effect of the quenching fluid. This occurs
more frequently than is generally imagined, and it is not
possible to give a general reason for its occurrence, or
how it is to be avoided. It is only possible to indicate
that this is one of the causes of soft spots, and to say, that
the operator in charge of the hardening operations must
take pains to determine what is the safest way to ensure
that the quenching fluid gets immediate access to all
portions of the surface of the parts that are being
quenched. A third cause of soft spots due to insufficient
hardening is the quenching of several parts together.
When this is done, it is not unusual for two parts to come
into contact, and to enter the quenching fluid at the same
time whilst in contact. This usually means that they
protect each other from complete access to the liquid.

Flaking off of the case is another cause of trouble in
case-hardened parts. , This is a matter of considerable
importance, and the fa^ult may arise from several causes.
One such cause is over-carburising. If a steel is car-
burised too heavily, a certain quantity of free iron carbide
is certain to be produced in the outer skin (see Fig. 84),